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Date of mailing (day/month/year) 
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Applicant's or agent* s file reference 
23243 PC1 


IMPORTANT NOTIFICATION 


International application No. 
PCT/DKOO/00298 


International filing date (day/month/year) 
31 May 2000 (31 .05.00) 



1. The following indications appeared on record concerning: 
j^j the applicant | | the inventor X the agent j [ the common representative 


Name and Address 

PLOUGMANN, VINGTOFT & PARTNERS A/S 

Sankt Annae Plads 11 

P.O. Box 3007 

DK-1021 Copenhagen K 

Denmark 


State of Nationality 


State of Residence 


Telephone No. 

+45 33 63 93 00 


Facsimile No. 

+45 33 63 96 00 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person X the name the address the nationality [^j the residence 


Name and Address 

PLOUGMANN & VINGTOFT A/S * 

Sankt Annae Plads 11 

P.O. Box 3007 

DK-1021 Copenhagen K 

Denmark 


State of Nationality 


State of Residence 


Telephone No. 

+45 33 63 93 00 


Facsimile No. 

+45 33 63 96 00 


Teleprinter No. 


3. Further observations, if necessary: 




4. A copy of this notification has been sent to: 
| X| the receiving Office £ 
| | the International Searching Authority £ 
| | the International Preliminary Examining Authority j 


J the designated Offices concerned 
X] the elected Offices concerned | 
j other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Frangois BAECHLER 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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International application No. 
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International filing date (day/month/year) 
31 May 2000 (31 .05.00) 



1. The following indications appeared on record concerning: 

X the applicant j | the inventor [ | the agent | the common representative 


Name and Address 

MICROTRONIC A/S 
Byleddet 12-14 
P.O. Box 289 
DK-4000 Roskilde 
uenmarK 


State of Nationality 
DK 


State of Residence 
DK 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
fx] the person X the name fx] the address [ 


change has been recorded concerning: 
| the nationality the residence 


Name and Address 

TECHTRONIC A/S * 
Algade 43 
DK-4000 Roskilde 
Denmark 


State of Nationality 
DK 


State of Residence 
DK 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 
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fx] the receiving Office [ 
£ J the International Searching Authority f 
| ] the International Preliminary Examining Authority [ 


] the designated Offices concerned 
X] the elected Offices concerned 
J other: 



The International Bureau of W1PO 


Authorized officer 


34, chemin des Colombettes 


Frangois BAECHLER 
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Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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Date of mailing (day/month/year) 
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International application No. 
PCT/DKOO/00298 


Applicant's or agent's file reference 
23243 PC1 


International filing date (day/month/year) 
31 May 2000 (31.05.00) 


Priority date (day/month/year) 
10 June 1999 (10.06.99) 


Applicant 

J0RGENSEN, Martin, Bondo et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

29 December 2000 (29.12.00) 



j^j in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

j^J was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 




34. chemin des Colombettes 


Odile ALIU 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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PCT 
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Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

05 September 2001 (05.09.01) 




International application No. 
PCT/DK00/00298 


Applicant's or agent's file reference 
23243 PC1 


International filing date (day/month/year) 

31 May 2000 (31.05.00) 


Priority date (day/mo nth/year) 

10 June 1999(10.06.99) 


Applicant 

J0RGENSEN, Martin, Bondo et a! 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

29 December 2000 (29.12.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I "~| was not 

made before the expiration of 19 months from the pricity date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


Odile ALIU 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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Commissioner 

US Department of Commerce 
United States Patent and Trademark 
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2011 South Clark Place Room 
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Arlington, VA 22202 
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in its capacity as elected Office 
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Applicant's or agent's file reference 
23243 PC1 


International filing date (day/month/year) 

31 May 2000 (31.05.00) 


Priority date (day/month/year) 

10 June 1999 (10.06.99) 


Applicant 

J0RGENSEN, Martin, Bondo et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

29 December 2000 (29.12.00) 

|~] in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

|™| was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
23243 PC1 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/DK0O/O0298 


International filing date (day/month/year) 
31/05/2000 


Priority date (day/month/year) 
10/06/1999 


International Patent Classification (IPC) or national classification and IPC 
H01H19/00 


Applicant 






MICROTRONIC A/S et al 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 



29/12/2000 



Date of completion of this report 



13.07.2001 



Name and mailing address of the international 
preliminary examining authority: 

^r- European Patent Office 

xf\ D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Sembritzki, G 

Telephone No. +49 89 2399 2371 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK00/00298 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-10 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/DK00/00298 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 1-16 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-16 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/lPEA/409 (Boxes l-VIH, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/DK00/00298 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such 
statement 



V.1 

The closest state of the art for the subject matter of claim 1 , directed to an 
encoder-switch assembly is comprised in EP-A 0 901 262 (D1).The known 
encoder-switch comprises a frame which is displaceable supported relative to a 
housing. A spring is provided as a biasing or returning means for urging the 
encoder-switch away from a printed circuit board. 

Having regard to the features that the returning means is made from a plate- 
shaped resilient material and is constituted by the frame the subject matter of 
claim 1 is new; Art.33(2)PCT. 

The features distinguishing the subject matter of claim 1 vis-a-vis the closest prior 
art result in an encoder-switch having fewer and simpler mechanical parts. None 
of the documents to be taken into consideration gives a hint to realize an encoder 
switch having all the features of claim 1 in combination; Art.33(3). PCT. 

The subject matter of claim 1 is without any doubt industrial applicable; Art.33(4) 
PCT. 



V.2 

Aigain, D1 is to be taken into consideration as comprising the closest prior art for 
the subject matter of independent claim 13. The subject matter of claim 13 is new 
vis-a-vis the closest prior art in that the coding member is fixedly connected to the 
frame and the cylindrical roller is rotatably mounted in ralation tothe coding 
member; Art.33(2)PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/DK00/00298 
EXAMINATION REPORT - SEPARATE SHEET 



The reasoning given above under Art.33(3) and (4) PCT applies for claim 13. 

Dependent claims 2-12 and 14 - 16 are supported by their respective 
independent claims. 

Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 

Re Item VIII 

Certain observations on the international application 

Although claims 1 and 13 have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
sought. The aforementioned claims therefore lack conciseness. Moreover, lack of 
clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult, if not impossible, to determine the matter for which protection is 
sought, and places an undue burden on others seeking to establish the extent of 
the protection. 

Hence, claims 1 and 13 do not meet the requirements of Article 6 PCT. 
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INTERNATIONAL SEARCH REPORT 



(PCT Article 18 and Rules 43 and 44) 


Applicant's or agent's file reference 

23243 PCI 


coo FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/iSA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/DK 00/00298 


31/05/2000 


10/06/1999 


Applicant 






MICROTRONIC A/S 







This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 2 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
*— 1 Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino add sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

Q contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

Q furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
— furnished 



2. Q Certain claims were found unsearchable (See Box I). 

3. Q Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 
[X| the text is approved as submitted by the applicant. 

□ th text has been established, according to Rul 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within ne month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with th abstract is Figure No. 2 



| | as suggested by the applicant. Q Non ofth figures. 

|T| because the applicant failed to suggest a figure. 

| | because this figure better characterizes th invention. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H01H19/00 . 



According to International Patent Classification (IPC) or to both national classification and IPC 



a FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H01H H03M G06K G06F G05C H03K G01D 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



7 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



y 



EP 0 901 262 A (NOKIA MOBILE PHONES LTD) 
10 March 1999 (1999-03-10) 
the whole document 



J 



EP 0 874 382 A (MATSUSHITA ELECTRIC IND CO 
LTD) 28 October 1998 (1998-10-28) 
/ the whole document 



GB 2 260 598 A (SMK KK) 
21 April 1993 (1993-04-21) 
abstract; figures 1,2 

EP 0 531 829 A (SONY CORP ;ALPS ELECTRIC 
CO LTD (JP)) 17 March 1993 (1993-03-17) 
abstract; figure 2 



1,2,5,7, 
8,13,14 



1,2,5,7, 
8,13,14 



1-6 
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Further documents are listed in the continuation of box C. 
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Patent family members are listed in annex. 



° Special categories of cited documents : 

•A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but pubOshed on or after the international 

filing date 

V document which may throw doubts on priority ciaim(s) or 
which te cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&" document member of the same patent family 



Date of the actual completion of the International search 



2 August 2000 



Date of mailing of the international search report 



09/08/2000 
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European Patent Office, P.B. 5618 Patentfaan 2 
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Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 
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(57) Abstract: The present invention relates to an electromechanical roller-key assembly of simple and robust construction. The 
assembly may be integrated in electronic equipment and generate digital control signals in response to an instantaneous change in 
angular position of a user-operated roller. The roller-key assembly according to te present invention is suitable for being manufac- 
tured with very small outer dimensions and with fewer and simpler mechanical parts compared to prior art roller-key assemblies, 
thereby making the roller-key assembly suitable for a simplified and automated factory assembly. 
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ENCODER 

FIELD OF THE INVENTION 

5 The present invention relates to encoder-switch assemblies such as electro- 
mechanical roller-key assemblies that comprise an encoder part and an actuator 
switch. The encoder part may operate according to magnetic, optical and/or elec- 
tromechanical principles and may provide one or several electrical output signals 
indicating the instantaneous change of angular position of a rotating roller or tun- 

10 ing wheel of the encoder part of the encoder-switch assembly. 

The encoder-switch assemblies according to the present invention are particularly 
well adapted for use in mobile phones or, generally, in any type of electronic 
equipment that will benefit from the very small outer dimensions and simple con- 
15 struction of the encoder-switch assemblies. 

BACKGROUND OF THE INVENTION 

Electromechanical roller-key assemblies may be used to generate digital control 
20 signals in response to a rotation of a roller or tuning knob and to generate an ac- 
tuator switch signal in response to a depression. Such rollers are known from e.g. 
mobile phones. However, the mechanical constructions of these known devices 
have certain drawbacks due to a large number of miniature movable and station- 
ary parts, often including a tiny detent spring element. This large number of sepa- 
25 rate parts requires a quite complex and labour intensive assembly procedure to 
assure that all parts are carefully aligned with respect to each other. 

Accordingly, there is a need for an encoder-switch assembly of simplified con- 
struction with fewer parts compared to prior art assemblies so as to simplify the 
30 assembly procedure, reduce the assembly time and, consequently, lower the 
costs of integrating such encoder-switch assemblies in today's mobile phones and 
similar compact electronic equipment. 



WO 00/77806 

2 

SUMMARY OF THE INVENTION 



PCT/DKOO/00298 



stenteneous Can g e in a„ 9 u,a, posrao „ of a use^ rated IT '° " 

20 ,he presem inven,ion reia,es ,o an — ♦ 

b Jlr,T' ** mSmber be "' 9 SWOrted * a «• 0*"9 rotate 

a coding member engaging the first member in a manner so as to rotat. „ 
the first member rotates, t3te When 

to 



WO 00/77806 



PCT/DK00/00298 



means for detecting rotation of the coding member in relation to the frame, and 

switching means for indicating when the first member is in the displaced posi- 
tion, 

5 

characterised in that the returning means is made from a plate-shaped resilient 
material and is constituted by the frame. 

Accordingly, a roller-key assembly according to the present invention may be pro- 
10 vided with a coding member operating by different sensing principles, such as 
electromechanical, optical, inductive, capacitive etc. principles. 

The frame may be provided in a plate-shaped resilient material e.g. a metallic 
material of suitable thickness. The first part and the second part of the frame may 

15 be separated by one or more indentations to provide regions with higher resiliency 
compared to regions of the frame abutting the one or more indentations. By at- 
taching the second part to a housing of an apparatus, the frame functions as a tor- 
sion bar element when a user depresses the first member in order to activate the 
switching means. Accordingly, the frame provides a built-in detent spring function- 

20 ality. 

The switching means may be adapted to indicate the displaced position of the first 
member by forming an electrical connection between a protrusion of the first part 
of the frame and an electrical conductor or pad positioned in a fixed manner rela- 
25 tive to the second part of the frame and/or relative to the external housing or cas- 
ing or frame. This has the advantage that it provides a much simpler actuator 
switch element compared to prior art membrane switches. 

The coding member may be integrated with a substantially cylindrically shaped 
30 first member by forming a part of the coding member. Said part may be provided 
by arranging between 5 and 25 protrusions along a substantially axially oriented 
surface path on an end surface of the cylindrically shaped member. 
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A disc-shaped metal plate comprising between 5 and 25 holes of dimensions cor- 
responding to the dimensions of the protrusions may be fitted onto the end surface 
of the first member so as to form a circular and plane encoding disc. The protru- 
sions thus provide a number of non-conducting pads on the encoding disc while 
5 the metal areas constitute electrically conducting pads. In this configuration, the 
intermittently arranged conducting and non-conducting pads may be electrically 
interconnected by a circular area of the metal plate. The pads and the circular 
area may be contacted by scanning means comprising a first, a second and a third 
contact member. The circular area thus provides a conducting path without the 
10 intermittent pattern of conduction and non-conducting pads and may be used as 
an electrical contact path for the third contact member during rotation of the disk. 

Each of the contact members may be electrically connected to a corresponding 
externally accessible pin or terminal. The pins associated with the first and second 

15 contact members may each be connected, through a predetermined pull-up re- 
sistor, to a voltage supply provided by an electronic apparatus into which the elec- 
tromechanical encoder is to be integrated. The leg part or pin associated with the 
third contact member may be directly connected to a ground terminal in the appa- 
ratus so that by rotating the encoder disk short circuits and open circuits are in- 

20 termittently generated between the first pin and the third pin and between the sec- 
ond pin and the third pin. Consequently, on each of the first and the second pin a 
pulse train is generated that comprises a number of pulses per revolution of the 
encoding disk proportional to the number of conducting pads arranged on the en- 
coding disk. 

25 

The rotatably mounted cylindrically shaped first member may function as a user 
operated roller. The roller may comprise corrugated grooves disposed along a 
substantially axially oriented surface path on the end of the cylindrically shaped 
member opposite to the end that comprises the encoding disc. The grooves may 
30 be in contact with a spring member formed in the frame and provide a biasing 
force against the corrugated grooves, thereby providing a user operating the roller 
with tactile feedback to assist the user in determining the angular rotation of the 
roller. 
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In a second aspect, the present invention relates to an encoder-switch assembly 
comprising, 

a frame, 

5 

a first member supported by the frame and being rotatably and displaceably 
mounted in relation to the frame, wherein the first member is rotatable in rela- 
tion to the frame in a first plane, and wherein the first member is displaceable in 
relation to the frame between an initial position and a displaced position, 

10 

a resilient element for returning the first member from the displaced position to 
the initial position, 

switching means for indicating when the first member is in the displaced posi- 
15 tion, 

a coding member engaging the first member in a manner so as to rotate when 
the first member rotates, the coding member being fixedly connected to the 
frame, and the first member being rotatably mounted in relation to the coding 
20 member, 

means for transferring a rotation of the first member to the coding member, and 
means for detecting rotation of the coding member in relation to the frame. 

25 

The transferring means may comprise a substantially rigid shaft, a first end of said 
substantially rigid shaft being connected to the first member in a manner so that 
the shaft is rotatable in relation the first member in a plane not being parallel to the 
first plane, a second and of said substantially rigid shaft being connected to the 
30 coding member in a manner so that the shaft is rotatable in relation the first mem- 
ber in a plane not being parallel to the first plane. 
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Part of the shaft at the first end may have a predetermined geometrical shape. 
The first member may have a corresponding inverse geometrical shape being 
adapted to receive and engage part of the shaft in a manner so that a rotation of 
the first member is transferred from the first member to the shaft, when the first 
5 member is rotated in the first plane. 

The dimensions of the corresponding inverse geometrical shape of the first mem- 
ber may be larger than the corresponding outer dimensions of the predetermined 
geometrical shape of the shaft. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, preferred embodiments of electromechanical roller-key assem- 
blies according to the present invention are described with reference to the ac- 
15 companying drawings, wherein 

Fig. 1 shows a cross-sectional view and two perspective views of a first embodi- 
ment of an electromechanical roller-key assembly according to the present inven- 
tion, 

20 

Fig. 2 is a cross-sectional view of the assembled electromechanical roller-key as- 
sembly illustrated in Fig. 1, 

Fig. 3 shows four different perspective views of various elements of a third em- 
25 bodiment of an electromechanical roller-key assembly according to the present 
invention, 

Fig. 4 illustrates a metal frame which forms part of the electromechanical roller-key 
assembly shown in Fig. 3, and 

30 

Fig. 5 illustrates an exemplary electromechanical encoder having a suitable disc- 
shaped coding member for use in the electromechanical roller-key assembly 
shown in Fig. 3. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 shows various views of an electromechanical roller-key assembly according 
to a first preferred embodiment of the invention. A plastic moulded cylindrical roller 
5 101 is rotatably mounted in a supporting frame 102. A detent spring 103 is also 
mounted on the frame and further attached to or abutting the roller in a manner 
that allows the roller to return to a rest position after it has been vertically de- 
pressed in order to activate a membrane switch 1 04 which may be positioned be- 
low the roller on e.g. a printed circuit board (PCB) 105. The rotation of the roller is 
10 transferred to a coding member 201 (Fig. 2) housed in an encoding module 106 by 
means of a shaft 107 that provides a relatively rigid connection between the roller 
and the coding member. 

Fig. 2 illustrates that predetermined clearance is provided at both ends of the shaft 
15 107, this clearance provides a mechanism that allows the roller 101 to move verti- 
cally (in the direction illustrated by arrow 200) without transferring such vertical 
movement to the encoding module 106. The encoding module 106 and the frame 
102 may accordingly be fixed to the same PCB 105 as the membrane switch 104 
by directly soldering the three leg parts of contact members 108 (Fig. 1) to corre- 
20 sponding solder pads located on the PCB 105. Consequently, the present em- 
bodiment of the invention does not require flexible connection wires or equivalent 
flexible connecting means in order to transfer electrical signals from the encoding 
module 106 to detecting circuitry arranged on the PCB 105. Preferably, the elec- 
tromechanical roller-key assembly also comprised an O-ring 109 (Fig. 1) posi- 
25 tioned between the frame 102 and the coding member 201 to seal the encoding 
module 106 and the coding member 201 from moist and other external contami- 
nation. 

Fig. 3 shows various elements of an electromechanical roller-key assembly ac- 
30 cording to another preferred embodiment of the invention. An assembled roller key 
assembly 350 is also illustrated in a perspective view. A plastic moulded cylindrical 
roller 101 is rotatably mounted in a metal frame 320. A first end surface of the 
roller 101 contains a corrugated groove adapted to contact a detention spring pro- 
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trusion 325 formed in the metal frame 320 when the roller 101 is mounted in the 
frame 320. A disc-shaped coding member is formed in a second end of the roller 
101 by pressing and aligning a number of holes in a metal disc 300 onto a number 
of corresponding protrusions, which are moulded in the second end of the roller. 
5 The holes and protrusions may be arranged along a substantially axially oriented 
surface path relative to an axis of rotation of the coding member. Accordingly, the 
second end of the member may constitute an encoding disk comprising a number 
of intermittently arranged conducting and non-conducting pads. By providing the 
protrusions on the roller 101 with substantially the same height as the thickness of 

10 the metal disc 300 a plane surface of the coding member may be provided and 
contacted by scanning means comprising a first, a second and a third contact 
member, 335, 336, and 340, respectively. The third contact member 336 is formed 
in the metal frame 320 and thereby electrically connected to it. Thereby, during 
rotation of the coding member, electrical contact is intermittently established from 

15 the first and the second contact member, 335 and 340, respectively, to the at least 
one third contact member and two pulse trains of differing phase with respect to 
each other may be provided at the leg parts of the first and second contact mem- 
bers by connecting each of the leg parts of the first and second contact member to 
an appropriate supply voltage through pull-up resistors. 

20 

The metal frame 320 is preferably manufactured in a single piece of plate-shaped 
material as illustrated in Fig. 4. The metal frame 320 is divided into a first part (403 
and 404) which is adapted to support the roller at its end surfaces, and a second 
part 322 which can be rigidly mounted in a casing or housing of an apparatus (not 
25 shown) in which the roller key assembly is to be integrated. 

By providing two indentations, 400 and 401 in Fig. 4, in the metal frame 320 the 
first part (403 and 404) is made displaceable in relation to the second part 322. 
Accordingly, when the second part 322 is rigidly mounted in an apparatus housing 
30 and a force is applied to the roller, the first part (and the roller holding the coding 
member) is displaced from a rest or initial position to an activated position and a 
torsion spring force is created in the first part so as to return the roller to its rest 
position when the applied force is removed. Accordingly, the frame itself functions 
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as a detent spring so that there is no need for a separate spring element. Another 
advantage of the metal frame is it may further act as a de-coupling element of 
electrostatic charge that may build up on the roller. 

5 The displacement of the first part may bring an actuator contact 330 which is inte- 
grated with the first part of the metal frame 320 in electrical contact with a electri- 
cally conducting pad arranged on e.g. a printed circuit board and positioned below 
the actuator contact 330. Thereby an actuator switch element is integrated to- 
gether with the electromechanical roller-key assembly 350 and this switch element 
10 may provide two level switching signals to a detection circuit in response to a user 
depressing and releasing the roller. 

The first and second contact members 335 and 340 are preferably provided as an 
integrated part of the metal frame 320. By utilising an insert moulding process, two 

15 plastic bearing elements 341 and 342 are attached to the first part of the metal 
frame. The first and second contact members 335 and 340 must be mechanically 
and electrically separated from each other and from the metal frame 320 before or 
after the insert moulding process so as to provide 3 electrically separate contact 
members. The plastic bearing elements are utilised to mount the roller in a precise 

20 predetermined and rotatable manner relative to the metal frame 320 and to the 
first, second and third contact members. 

A mechanical connection in the form of a cross-bar or shaft may be added be- 
tween elements 403, 404 (Fig. 4) of the metal frame after it has been bend into a 
25 U-shape at the marked regions, as illustrated in Fig. 3, thereby providing a frame 
of improved mechanical stability. 

Fig. 5 is a perspective view of a number of separate elements comprised in an ex- 
emplary electromechanical encoder unit. A member 502, constituting a first part of 
30 the encoder unit, is provided as a single part moulded in a thermoplastic material 
with or without reinforcement. The member 502 also defines the positions of the 
non-conducting pads (protrusions) 503 of the encoder unit by means of twelve 
wedge-shaped protrusions arranged along a substantially axially oriented path 
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relative to an axis of rotation of the disk. A conducting member 504 which is pro- 
vided as a circular disk with a centrally located circular aperture 506 constitutes a 
second part of the encoder unit. This member 504 comprises a number of wedge- 
shaped apertures 505 adapted to fit into the corresponding protrusions 503 pro- 
5 vided in the member 502. The member 504 may be provided by different manu- 
facturing methods such as through insert moulding or through depositing a layer of 
conductive material in the preferred pattern on the thermo-plastic member 502. 
The pads are thus arranged as a circular measuring scale between two radial 
boundaries positioned relatively near to the circumference of the encoding disk, 

10 and the circular area may be positioned inside or outside of the circular measuring 
scale. Thereby, a circular area or path is left without the intermittent pattern of 
pads so that this path may be used as a contact path for the third contact member 
during rotation of the disk. The circular aperture 506 is adapted to receive the end 
part of a shaft 107 that may be operated by a user. Front and rear housing parts 

15 500 and 513, respectively are provided with contact means 512 which provides 
snap-fit assembly of the housing parts. Furthermore, an inner surface in the rear 
part 513 is provided with a projection abutting against each of the at least three 
contact members to provide a contact or bias force between the contact members 
and the encoding disk. 

20 

A first electrical conductive terminal or leg part 507 comprises the second contact 
member (not shown) and a corresponding externally accessible pin 510. Terminal 
507, 508 and 509 are, preferably, provided in a solderable material and/or corro- 
sion-resistant material such as copper, silver, gold-coated steel, palladium-nickel, 
25 gold-platinum, gold-nickel alloys, etc. Each of the terminals 508 and 509 are also 
provided with contact members (not shown) and an externally accessible terminal. 
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CLAIMS 

1 . An encoder-switch assembly comprising, 

5 a first member, said first member being supported by a frame and being rotata- 
bly mounted in relation to the frame, the frame having a first part and a second 
part, the first part being adapted to support the first member and being dis- 
placeable relative to the second part so as to render the first member displace- 
able in relation to the second part from an initial position to a displaced position, 

10 

a coding member engaging the first member in a manner so as to rotate when 
the first member rotates, 

means for returning the first member from the displaced position to the initial 
15 position, 

means for detecting rotation of the coding member in relation to the frame, and 

switching means for indicating when the first member is in the displaced posi- 
20 tion, 

characterised in that: 

the returning means is made from a plate-shaped resilient material and is consti- 
25 tuted by the frame. 

2. An encoder-switch assembly according to claim 1, wherein the frame is made 
from a plate-shaped resilient material. 

30 3. An encoder-switch assembly according to claim 2, wherein the first part and the 
second part of the frame are separated by one or more indentations. 
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4. An encoder-switch assembly according to claim 2 or 3, wherein the second part 
of the frame further comprises engaging means, said engaging means being sub- 
stantially rigidly attached to corresponding engaging means of an external housing 
or casing or frame. 

5 

5. An encoder-switch assembly according to any of the preceding claims, wherein 
the switching means is adapted to indicate an electrical connection between a 
protrusion of the first part of the frame and an electrical conductor or pad posi- 
tioned in a fixed manner relative to the second part of the frame and/or relative to 

10 the external housing or casing or frame. 

6. An encoder-switch assembly according to any of the preceding claims, wherein 
part of the coding member is integrated with the first member. 

15 7. An encoder-switch assembly according to any of the preceding claims, wherein 
the first member comprises a substantially cylindrically shaped member having 
part of the coding member formed on an end surface part. 

8. An encoder-switch assembly according to claim 7, wherein part of the coding 
20 member is provided by arranging between 5 and 25 protrusions along a substan- 
tially axially oriented surface path on the end surface part of the substantially 
cylindrically shaped member. 

9. An encoder-switch assembly according to claim 8, wherein the coding member 
25 is formed by mounting a metal disc on the end surface part of the substantially 

cylindrically shaped member, the metal disc comprising between 5 and 25 holes of 
dimensions essentially equal to the dimensions of the protrusions of the coding 
member. 

30 10. An encoder-switch assembly according to claim 9, further comprising at least 
three contact members being adapted to scan the end surface part of the sub- 
stantially cylindrically shaped member, each contact member having a corre- 
sponding leg part. 
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1 1. An encoder-switch assembly according to claim 10, wherein the at least three 
contact members and the corresponding leg parts are constituted by the frame. 

12. An encoder-switch assembly according to any of claims 1 -5, wherein the 

5 coding member comprises a disc-shaped member comprising a number of inter- 
mittently positioned holes along an axially oriented path of the disc-shaped mem- 
ber, and wherein the detecting means comprises a light emitter positioned in a 
manner so as to transmit light through the holes of the disc-shaped member to a 
detector positioned in a manner so as to receive light pulses when the disc- 
10 shaped member is rotated. 

13. An encoder-switch assembly comprising, 
a frame, 

15 

a first member supported by the frame and being rotatably and displaceably 
mounted in relation to the frame, wherein the first member is rotatable in rela- 
tion to the frame in a first plane, and wherein the first member is displaceable in 
relation to the frame between an initial position and a displaced position, 

20 

a resilient element for returning the first member from the displaced position to 
the initial position, 

switching means for indicating when the first member is in the displaced posi- 
25 tion, 

a coding member engaging the first member in a manner so as to rotate when 
the first member rotates, the coding member being fixedly connected to the 
frame, and the first member being rotatably mounted in relation to the coding 
30 member, 



means for transferring a rotation of the first member to the coding member, and 
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means for detecting rotation of the coding member in relation to the frame. 

14. An encoder-switch assembly according to claim 13, wherein the transferring 
means comprises a substantially rigid shaft, a first end of said substantially rigid 

5 shaft being connected to the first member in a manner so that the shaft is rotatable 
in relation the first member in a plane not being parallel to the first plane, a second 
and of said substantially rigid shaft being connected to the coding member in a 
manner so that the shaft is rotatable in relation the first member in a plane not be- 
ing parallel to the first plane. 

10 

15. An encoder-switch assembly according to claim 14, wherein part of the shaft at 
the first end has a predetermined geometrical shape and wherein part of the first 
member has a corresponding inverse geometrical shape being adapted to receive 
and engage part of the shaft in a manner so that a rotation of the first member is 

15 transferred from the first member to the shaft, when the first member is rotated in 
the first plane. 

16. An encoder-switch assembly according to claim 15, where the corresponding 
inverse geometrical shape of the first member has dimensions larger than the cor- 

20 responding outer dimensions of the predetermined geometrical shape of the shaft. 
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